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w m * 

#fg0Jteg^ ^I7^777^M7^h^3^- if (PI3K) B&gaiMtf 
PI(4,5) 2 U >m(PI(4,5)P2)«7 :*X 7 * U /\'-if C fc«k D , U -fen-;|/£ 

-f y v h-;wi,4,6)3 u >si:^$n, ^dh >*^- if c 

;i/->7AilM^^I^^^T^i:tt^<^ie>nTV^[MJBerridgeet al., Nature, 312, 
315, (1984), Y Nishizuka, Science, 225, 1365 (1984)]o 

-#a980^ftflMKPl£GK J zs h~)im<D 3&£U >BMb*T*li*t UTH3K 
jWj£Sft£[P Whitman et al, Nature, 332, 664 (1988)] „ 

?<i z> z tmm u in vitro mn^mmzk o ot© 3 ^^mtsnit 

[B Vanhaesebroeck, Trend in Biol. Sci., 22, 267, (1997)]o 

class I &m\t> PI, PI(4)P, PI(4,5)P2 £gft£T&^\ ttl^lTlfe^^SSt^ 
§(Z)«PI(4,5)P2-e$.^o class I SMrf&BtK:.}; OMiC 2 ^(classla, Ib)fc# 

SlStlS. class la te^O >»^:r— if^TJSMlSn* pllO a.pllO «tf pllO 
(5 ^t^ns. class lb fct G * >/^^SgWT?iSmfc<*ttS pllO 

class II BP&tt PI, PI(4)P temmtTZifi* PI(4,5)P2 t b&K £©»*£ 

&PI3KC2 a, C2 j3Rtf C2 r it^-f :/**&S:fL C *S»fc C2 ««*WrS H t 

d , *;^>>A-f DSttjWWHStt* £ ta^i^ns. class in 
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PI3Kit^-f y0'^TSfeW^^^T^SO«clas8 la iJ-^^'T^TS^. Class 
la 7°te HOkDa OMiU-^-y h t 85/55kDa ©Wtf^n. - y 

/&£ft&, W*U-^o.-*;httSH2 F^-OSI'bTfctK ^n^^-i^ttfc 

pllOM^it^n.-^ h0PI3K^SSjB*T5i ffioT, class la It 7^ 
•<7 0 ttM^-^b^P4T^<i:#^ne»nTV^. class la PI3K teTg'&M 

ras t*S-&b^«ttS58S-rS^ fi&ttSlras <D#ffitt^< ©JTlflMSftW*. 
Z. <D C tU, class la PI3K iWm<D1&MZ.to4-?& £ «h Str^T 5. 

»Ji bTS8f#$nW5o PI3K bTtt, wortmannin[H Yano et al., J Biol 

Chem., 263, 16178, 1993]^TiST^£ft£ LY294002[CJ Vlahos et al., J Biol 
Chem., 269, 5241, 1994]#^£nW3^\ «fc *)W3tei&miimM1tofflftm&G-?2> 

pi3K m.WM(DMM^wm^nx^ 0 




6-220059 ^tfRfctt. jfiL»<aTf^ffl*#T*T3t(a)T*sn*i»^'S"ra 
7 U -JVM&fctfMT^ZnT^Z. Indian J. Chem., Sect. B (1993), 32B(9), 

965-8 fcfck K{b)T*$n5^ft, Rtf J. Heterocycl. Chem. (1992), 29(7), 
1693-702 \Zfe. T^(c)T^£ft§{b^©£fifc&;^ Al-AzharBull. Sci. (1992), 

3(2), 767-75 \z\t, T^(d)T?^$n*gi»«tt*wr5fls*&»^ -wenna^n 




((a)0^4 l > ZteCX SXSN-R°S, R 1 ttflMftSS^bWT«bJ:Vi75 /SX 
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W098/23613 ^afctt, ?u*s>*i--vu±7*-mmftm*m\s$&mm£ 

OF M^tb, 2 ffi#*Wfc0 7H- tf o n [2,3-d] tf u ^ >w&WQ® 

ME-^ (I) T*£tl6> A8Rj&* (b) TjK$n5&T&£fc£&fc::J3 ' 

tAT, 

(1) 4-(4-t;^ U ^JP)-2-7x - ;Hf' J K[2,3-d] t! U 5 ^>^, fttt&fftB 
(antiinflammatory,spasmolytic)^W1"^'fb;'&#l<tbT> Ann. Pharm, Fr. (1974), 
32(11), 575-9 

(2) 4-(4-^e;p^u^)-2-7x-;utfU H [2,3-d] tf u ^^>-7(iH)-^>^\ mmm 

(diuretic activity) £ 5 £ bT, Chem. Pharm. Bull. (1976), 24(9),2057-77 

(3) 4-(4- ; e;^u^;P)-2-7x-;v-6-+^ % /u /-;k Rtf 6-* h+->-4-(4- : e;i/*u 

^)-2-7xZMt7U^, tftMS'It(antibiotic)^WT^^tl<i:bT, Khim. - 
Farm. Zh. (1993), 7(7), 16-19 S.^Khim.Geterotsiki. Soedin. (1971), 7(3), 418-20 \Z, 

(4) 2,4-^7 S A6-7x^;k8-tWJ>V tf U ^ H[5,4-d]b° U ^ HBSdULCD^ 
B£ • i&^f£/B(celebral ischemia)?: Wf^-fb^t bT WO2000/41697 £18 

(5) (I b) ££(AT, Btf^>-V>m, WWNs n^2Xfi3, 
RMSf^T-OMe, JLt?> R 4b ^fii&gb< «-/\ny>, -N0 2 , -fiJR7;P 
+;k -0-<SJK7;i/^;k -AD^Vii7m^-CONRaRc^&I^ 

(cardiovascular) t bT, WO99/32460 

(6) &!B— JESS (lb) fcfcWT, B#^>i£>3t W#N, n#U, R^-An^ 

* § ^^(antiparasitics) h bT BE841669 R , 

(7) ^IB-jKaS; (I b) fcfcWT, BW7i>1, WjPCHTfcSflJ&flW*, 
irt^^ff ffl^(antianxiety) <h It, W099/43682 #&#g , 
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(8) &iB-jR5£ (I b) \Z&^T, B^5L?V-)m, Wrt«NT?*S, Jri^-g 
ftUB» Jfc/>««yMflIiW^ffl«***rS^'&«^ «HWB 62-10086 61- 
158983 

(9) jftS (lb) fc^V^T, B**trU^>», fi^, R 4b ^*Ii7xZJk 

fP^ST-P^) «0&ffrB, fljm^ffl(spasmolytic, diuretic)^ L < ttjfiUEPITf^ 

m (hypotensive activity) *MT%>tt&W> US3873545-^^$RR^Act Pol. Pharm. 
(1994), 51(4-5), 359-63^, 

(10) ffcfBHtefc (I b) fcfcHT, BifiMjyyUL, R*D. R 4b ^li7x'r;k 
g b < >z?)VT$>% > Jk^ife^S, ^#f^ffl(coronary dilating, sedative activity) 
SWTSft'&'ft^ US 2940972^16 (C, 

(11) SHE— (I b) fc&V^T, R 4b d«^U;k 

«2- (5-- hn-2-7u;w tf=;pT**ttiftfe^ffl**v^^ininsttswr 

Sfl^fc*** US3753981^fg^H-T!y^li#S^2140280^^^> RtX 

(12) tMB-Jtt^ (I b) fcfc^T, B^>if>^ W^CH, )5oR 2 WR 3 « 

(m^S*WbT^Tt>J:Vit!^5v-;UTS^^tl) ifi. Eur. J. Med. Chem. 
(1996), 31(5), 417-425.iC^>y^7iftf>k-fe7 p ^-U^>HibT, 
US45606922£gfc, «B£fttfl, UMW^^ffl^fe^rSft'&fttbT, 
2-129169-^#fcfliM®Kia^ffl^£WrS{b^i: l/T, *ft«enHw3ftW 

«IB-«^: (lb) C:£V>T> B#fc?U^>3k J.^> n*iOT$5^«l 
nmW- 51-138689 ^« (SF£4$S) , 4#HB¥ 56-120768 (iMg'141/3 
— >^*t#<Z)£,^J&#) , Antimicrob. Agents Chemother. , (1975), 8(2), 216-19 

(trtn£ T-UTftMB) , Cancer Res. (1975), 35(12), 3611-17 (£SBBfcftUB) , 
CA64:19608c, Collect.Czech.Chem.Commun., (1994), 59(6), 1463-6, 7^U7J#fF 
5304554 #£#8 (taH .I Vf^ffl) , Chem. Pharm. Bull., (1982), 30(6), 1974-9, Rtf 
J. Heterocycl. Chem. (1980), 17(5),1029-34 i:^$tW^„ £ft 
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7U7U -wm#imtiit pi3K m&m$\zmmmmfmmftm % zt&n. 



5 6 mmm^T- D 7 u 

-AD^X -N0 2 , -CN, -AD^Vfii7W, -ORb, -SRb, -S 
0 2 -Rb> -SO-Rb> -COORb> -CO-Rb, -CONRaRb, -SO 
2 NRaRb, -NRaRb, -NRa-CORb, -NRa-S0 2 Rb, -O-C 
O-NRaRbXfi-NRaCO-COORb, - CO-£g*l&ftJ'VrOS!k -C 
0NRa-ii7;^V>-0Rb, -C0NRa-ti7Jl/+l/>-NRbNRc, 
-0-i&m7)V^\y>-0Rb. -0-fiS7Ml'>-0-fii7Ml/>-0R 
b, -0-fii7Ml/>-NRaRb, -0-&&7 )l*U>-0-&m7 )V*U 
>-NRaRb, -0-fiimi/>-NRc-ii7J^l/>-NRaRb, - 
NRc-ftft7Ml/>-NRaRb, -N (itmi/>-NRaRb) 2, - 




0 




XI* (b) 



("4n0 
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CONRa-ORb, -NR a - CO-NR b R c , Xte> -OCORb 

R 2 M?R 3 : m-XU&fc?T, -H> -^7;l/+;K -fii7;^l/>-OR 
a^b<te-{&$:7;i/*l/>-NRaRc> X«R 2 iR 3 <i:^^-r§N^i-#: 

RaMc : RHXttftfcoT, -HX&— fifl^l^h 
Rb : — H, -<ftft7;Wl^ ^n7MJk «K|»*^rbTViT , b«fcVi7U- 
;i/X«B^£Wb WT ! fe < £U'\7 : -P7 u -;k 
n : 0, 1, 2Xte3> 
W&tfX : H-XttJiaoT, NXteCH, 
Y : O, SX&NH, 

R 4 :-H, -tiTJ^JK -&C7)V>r-)V, -fflTJ^rj^ - 
WbWTt>«kVi7U-;W , -i£#7;V^l/>- (AB«S^rbWT%)J:Vi7U 

, -&$£7;i/^-^>- («ft»s#bTViT"b«fc^7U-;w > -^7^ 

*/truT)V*F)V) , - (S&S£WbTlvr&J;^$/£p7;Hr~;W , -<£J|R7JI/ 
+ (Sm^^bTViT i bJ;V^>^P7;^;P) , -fiiR7;i/ir-^>- (g 

&g£WLTtvrfcckV^n7;Mr;W , -1BM7)V*U>- (ffi&S£WbW 

^8**Sft^T-nat) , - (@^^LTViT ! bJ:^AxP7U-;i/) > - (Sift 7 
)V*V>- (gj&g£WbTV>Tt><kV^^P7U-;i/) Xtt-fift7;P^r— 1^>- 

#5B03fck — (I a) Xtt (I b) T^$n3$r&&iSf£'VrP7U~ 
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R 1 : -fiJR7;U+;P, -feMC7)Wr~)V, -&R7)V*r-)W -y^DTMJK 

-;\Dy*>, -NO r -CN, -AD^V{«7;i/*;k -ORb, -SRb, -s 
O z -Rb, -SO-Rb, -COORb, -CO-Rb, -CONRaRb, —SO 
jNRaRb, -NRaRb, -NR a — COR b, -NRa-SO z Rb> -O-C 
O-NRaRbXti-NRaCO-COORb, -CO-^»AfD!l, -C 
0NR a-ra7;i-+lx>-0Rb, - CONR a -^7;i/*l/>-NR bNR c , 
-0-itmi/>-ORb, -0-®M.7)V*V>-0— »7J^^>-0R 
b, -0-ii7J^^>-NRaRb, -0-«7;i/^l/>-0-«7;i/^l/ 
> — NR a R b > -0-Mfc7,Mrl/>-NRc -&$£7;Mr 1/>~NR aRb, - 
NRc-ti7Ml/>-NRaRb, -N «6i7Ml/>-NRaRb) 2 , -C 
ONRa-ORb, -NR a - CO-NR b R c , X\$, -OCORb 

R 2 &l/R 3 : R-XIJI^oT, -Hgl < te-f&M7;^;h XteR 2 £R 3 <>:^ 
^T^NM^i-#<h^^T-NR 2 R 3 i:bTM^S^^bT^TfcckV^^tg 

Ra#.^Rc : |W|-X«^oT, -HX«~{£$S:7;i/*;k 
Rb:-H, -1&m7)V3r)l, U7 )V*)V, g|&g£W bWT&<i;V>7 U - 
;i/Xte®$g£^bT^TfcJ;V>AxP7y-;k 
n : 0 , 1 , 2Xfi3, 
X : NXteCH, 
Y : O, SX&NH 

R 4a :- mwim*^LT^T<b&^7v~)i) > -&l7)^v>- mmm* 
mhT^Th&^7v-)\s) , -mc7)\s>r~vy- (mmm^vx^xh^7 
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-«7;Hr~w>- (sms&WbT^Tt)iv^T-D7U-;i/) , 

(1) X^N, Y^S, 11^3, ifi-D, R^-CN, -OE tR^i^il^t, 

(2) X#CH, 5.^R 4a ^- (gt^£WbTV>Tfc<fc^xD7U-;W 

(3) X^CH, Y^O, n**(K R^R 4 «tf*mmy ^-frXftZik'&M, Rtf, 

(4) X^N, Y#S* n^2, R 1 ^|:^fi7i-JK &^R 4a ^4 h*>- 



(5£f ©iE^KmT0£#&3K , r . • 
5 7}M 6 IffAf D7U 

r 1 : — (£»r;v+;k -4£ffc7;i/£-n;k -M7;k^-;k -^o7M;k 

-M^S^Wt-T^T ! bct^7U-;k -g^S^#LTV^T ! bcfc^AT-D7U-;k 
-AO^X -N0 2 , -CN> -/\D$V<BR7;Mr;k -ORb, -SRb, -S 
0 2 -Rb> -SO-Rb, -COORb, -CO-Rb, — CONR a R b> -SO 
2 NR aRb, -NRaRb, — NR a — COR b , — NR a — S 0 2 R b, -O-C 
O-NRaRb, -NRaCO-COORb, — NR aCOORb, -NR a CO — 
ii7Wl/>-7'J-Jk -NRa-S0 2 -teM7)l*U>-7V-)V* — NR a 
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aRb, -CO-^SaMSftl'VrPSk -CONRa-fii7;i/^I/>-ORb, - 
CONRa-tt7Ml/>-NRcRb, -CONRa-|li7M^>-^ 
t^fp^xD^ -0-im.7)l*U>-0Rb, -0-fii7MU>-NRaRb, 

^W>-ORb, -0-(£it7;i/^l/>-0-|£i!:7;i/^l/>-NRaRb, -O- 
t&m7)V*U>--NRc -m&Jfr^Uy-NR aRb, -NRc-fii7J^l/> 
-NRaRb, -N (il7JV+I/>-NRaRb) 2 , -CONRa-ORb, — N 
Ra-CO-NRbRc, Xte> -OCORb 
R 2 R.tXR 3 : P^-r^NH^(h-#:^^oT-NR 2 R 3 ^bTS^S$WbTViT 

RaSlfRc :|f]-X«M&oT, -HX(i-fcf7^;k 
Rb:-H> -mC7)V3r)V, -y^D7m -gj&S£Wb WTfc £V>7 
U~;i/X«-g&.S£WLT^T£J;^^n7U-;k 
n : 0, 1, 2X&3, III, B^>if>^0i:^n « 1 >" 2X&3, 
W: NX&CH, 

R 4b :- (g^S^WLT^TfeckVi7U-;W > -Qm.7)V*V>- (gg|g£ 
WLTViTfeck^7U-;i/) , -M7;l/^r-l/>- (gmS^WbTV^Tfe^W 

7U-;W > -^7;P+l/>- (g^^#bT^T ! bJ;V^^P7U-;V) x« 
-im?)W-vy- (fiI^LT^Tfej;i/^fa7'J-iW . 
fib, KT©ft^**»<. 

(1) 4- (4-^E;U-^ U -2-7 x~;|/tf U F [2, 3-d] t! U ^ 

(2) 4- (4-^EJl/* U -2-7iZJl/ tf U F [2, 3-d] t£ U ^ >-7 (1H) X 

(3) 4-(4-WJ^W-2-7x-jH-^t7'J /-Jl'Rtf 6-* h+~>-4-(4-*:;M> 
U^I/)-2-7x-J^^;'J>, 
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(4) 2,4-^7$ J -6-7 x-;|/-8-kWJ fcfU 5 H [5, 4-d] tfU 

(5) B^>if>^, w**N, n^2XH3, #ft-f&R H^T^T-OM e , R 
4b ^*fiJft, gKtt-AD^X -N0 2 , -«7J^JK -0-»7;i/^ 
;k -AD^Vffl7MMt>-CONRaRc^^ci;»6M§li51^ 
M3^<Dg^Tgm$nfc7x^;i/ST2fe§^^, 

(6) B#M>1£>gt W^n, n#U, R 1 \t-/\u^f>X\t-&m7)V^rJV, l^R 4 

b ^- («i»&^rbT^T%>«fctrW5Wj;wai) T&zit&m, 

(10) B^tf5^>§t R 4b ^*Si7x-JK 3gb<ta^>^;i/T&£ft£tK 

(11) B^>if>St J.^, R 4b ^X9=-U;k ^b<«2- (5-~hD-2-7»J 

(12) B/^>ir>5it W^CH, ^R 2 S:OCR3^^§N^i-#:t^oT, 
Sfc, *^BJ«> (I) , (la) Xtt(Ib) T^$n§a^T-D7U 

(I) , (I a) MS (lb) <ZMI:^£3£^Bjrr3£, ^©SDT^ 
TOj &5g§&, £^1-101®, |ffSt<«l~6ft £00 
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mmr&z>o rwc?)V*-)V} thru, x^-;k i-7nt!x;k 

2-7utfx;k 2-7^-;k 3-7^x;k i-y^;]/-2-7Pt: 0 

-imm-c&Zo rmcT)v*u>} > ^&R7)v^u>i tmc r&R7)v*-\s> 

tfxwx yp^-i/x x^-i/x yptrxi^ u> 

o^am;v«Mfc^D7;^-Mt*0, #fc$?£L< tes^ o^p tf;k 

TApy>j tUTtt, F, CI, BrMlIfW^tlS, r/\p^Vffl:7;i/ 

;k l-tr^v^k tf^uvy^^^uySTfeD, #(c^*b<«, w 

*wmw*, kfnTU-^j n, s, oa^aiRsnsAxnjgB^ifl 
s 4 j@^wr s 5 7!?s 6 miat d 7 u -;k ^.mz^y^ymtm^LTc 2 ^ 

;^uth 7U;k ^x-;k eau;k <s^i/u;k tf^/u;k ^/tup 
, -rv^77u;k ^ityu;k hU7^u;k T-h^/u;k tru^;k trus 
5?x;k t?u^vx;k fcr^x^jWStX, 2l^fo7U-;^im ^ 
>V7 7-;k ^>^i-;k ^>75 1 7> ? 7 % /u;k ^>y^77u;k 
-rs^/u;k -r>Fu;k -rv-r>Hu;k -f>^/u;k */u;k -rv*yu 
;k y>y>j-;k ^yux;k +;wj^k ^>ys>;^yy u> 
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o gB#tgfPA5r07U-;i/<hbT«, 1, 2, 3, 4-fh7kHD^/U;H^ 
J , rg«£#LTVvrt>J;V^P7;k^;kl , rg$g£#LT</vrt>J;t^>£P 

7;k^-~;ki , rg^^LTV^Tfe^v^mufp^xP^j \zmz>W.Wk^£^T 

AH:-fil7;i/^k -&I7J^:JK -M7;i/^^;K -AP^'X -A 

pyyiSM7;^;K -iss^i^i^-or, -no 2 , -cn, =o, -or, - 
o-AP^v&smwk -o-M:7;k^k>-NRR' , -o-fef^k^k 

>-OR, -0-{gg:7;^l/>-7U-;K -SR, -S0 2 -&f7JWk -S 

o-Mfc7;i/+;k -coor, -coo— &ifc7;k^k>-7U-;k -cor, 
-co-7»j-;k -7U-;k -conrr' , -so 2 nrr' , -nrr' , - 

NR" di7MW>-NRR' , — NR' -lgm7;Mr k>-OR, -NR-jS 

it7;i/+i/>-7U-;K -NRco-itmiK -NRso 2 ~f£;t7;!/*;k 
- s/£ p 7; k£;k&tf - x* d 7;i^~;k 

R 4 , R 4a R^R 4b ^fe^^ rg^^bxv^T^ckv^'J-^j Mtftc rg 

ii&flt^TfeJ:^ATn7'J^J (DgmS^bT«, JKTFa) ~c 

a) -&it7;!/+;k -m&7)i5--)W -{gf#7;Mf^;k -ap^x -ad 
^v«7;I/^;k -li7Mv>-oR, -no 2 , -cn, =o, -o-ap^ 
;fi»7;^;k -so 2 -fiimjk -so-ii7^;k -coor, -c 
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00—1&M7)V*U>-7V-)\s, -COR, -C0-7U-;K -CONRR' , 
— S0 2 NRR' , -Cyc, XS-Alp-Cyc A 1 pfitiTJ^V 

>, «7J^-V>XI»m-l/>§, Cy cte-Af£OS$STl~51®gJ& 

b) -NR-E-F (CdT, -COO-, -CONR' -S 
0 2 NR' -X«-S0 2 -, Fli-CycXtt- (-AD^X -N0 2 , -CN, - 
OR, -O-jMT^l^-NRR' , -0-{g;,fi:7;i'+l/>-0R, -SR, - 
S0 2 -'fg;ffc7;i/*;k -COOR, -COR, -C0-7U 
-;k -CONRR' , -S0 2 NRR' , -NRCO-fii7;Wk — NR R ' , 
-NR' ~^ii:7)V+l/>-0R, -NR" -fi!7J^V>-NRR' Rtf-Cy 

7;^^L<{«7J^-M) OTim ) 

c) - Z-R' , -Z-Cyc, -Z-Alp-Cyc, -Z-Alp-Z' -R' 
Xtt-Z-Alp-Z' -Cyc CldT, ZRtfZ' te|W|-X«^&oT, O, S 
X«NR$^-To ^Tim ) 

#H$f*L<(S, -M:7;MP]/>-0R, -CONRR' , -NR-CO-Cyc 
1 (C^JClCycMi-AW©«S , T?l~5flBfim$nWTt>«fcVi7U-;k -A3¥ 
COS^ST 1 ~ 5 flff&£ tlTV^T h cfc V^x P 7 U -;i/Xtt- AS£<2g$gT? 1 ~ 5 
liagm$nTViTfeJ;V^^t^nAT-Dm, OTHW , -NR-S0 2 -Cyc\ 
-OR, — NRR' , -0-fiit7;i/+l/>-NRR' MS-O ~mC7)V^U>- (A 

*mw<D-m$, (i) , (u) Rtf (ib) T^$n^{b^4>, 

(1) R 2 RtXR 3 ^, -NR 2 R 3 ibT, -OH, =OW-«7iW?))5;§ 
i*^I^$n§ i~2fliog^$WbTViT i bj;V^^milfP^xPmST^§ 
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(2) R a RtfR 3 #, -NR 2 R 3 £LT-t;i<*U/T&5{b^ 

(3) W^NTf*«^ft, 

(4) R 4 , R 4a XteR 4b ^- («&g£WLWTfcJ;V>7U~;i>) Xtt- (ttH 

(5) B^>if>^;Ri^\ -i£R7;i/+;K -WC7)V>r-)V. -«7;i/*- 
;k -v^D7;^;K -iiSl«**bTWb«fcVi7U-;i/> -M&SfcWbw 

TfeJ:lrVVrn7U-;k -AD^X -N0 2 , -CN, -ADy;ftft7HJI/, 
-ORb, -SRb, -S0 2 -Rb, -SO-Rb, -COORb, -CO-Rb, 
— CONR a R b, -S0 2 NRaRb, -NRaRb, — NR a-CORb, -NR 
a-S0 2 Rb, -0-CO-NRaRbXtt-NRaCO-COORbT?»5^«, 

(6) B^tPJv>, tf^^>X«^7x>^, lOn^OTiSM, 

(7) X2)tN, Y^O, lOn^OT^Sft^, 

(8) R 4 , R 4a XteR 4b /^\ -Hi7J^k>-OR, — CONRR' , -NR- 
CO-Cyc 1 , -NR-SOj-Cyc 1 , -OR, — NRR' , -O-fcfflCDV^V 

>— nrr' sas-o-my^vy- (Amommmxi^smmm^nx^xh^ 
to, &^ 

i&tt (ic 50 ) &^r-r*^^»T»-6. 

hhsS (i a) T^$n^>#(c$f * h^Mt-^mt LTte, R 4a /^\ -OH, -nh 2 , 

-NH-iimJk -N «£iR7;^;W 2 , -0-fi|7J^k>-NH 2 ^-0 

-umi/>- (ra7;i/^;i/TB^$nTv^Tfec};v^m»AxDm) 

(1) w^n, R 4b ^- (ttts^$^rbTWb«kVi7U-;W , 1or 2 ^r 3 ^ 

-NR'R'iibT-t^UyT**^*, 

(2) B^>^>|H, n#UXte2, R 1 ^-/\p^>, -N0 2 , -CN, -An 
y/fii7JI/^K -ORb, -SRb, -NRaRb, -NRa-CORbXtt- 
NRa-SO,RbT»«ft^«|, Rtf 
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(3) B#fcfU> ? >, fcf7y>Xtm7x>l, nifiO, lOR 4b ^-OH, -C 

*mm\&m** ttj-mteik&mtbTiz, -ma, a a) r^n^it^th 

X\t, (Co 17) 6-7 5 J -3 , -(4- i E;l'# U J tf U F[3\2':4,5]7 D [3,2-d] tf U 5 >>>-2--f ;V) 
-n^>7n>J F ; (Co 33) 4-(4- : E)^ U 7 tf U F[3',2':4,5]7P[3,2-d]tf U 5 z/>- 

2- -f ;i/)7- U > ; (Co 50) 3-(4- ; e;i/* U / tf U F[3»,2':4,5]7 P [3,2-d] tf U 5 v>-2- 
-fJl/)7x;-JP ; (Co 69) 4-^;!/* 'J A2-[3-(2-lf^7^>-HJl/Ih^^7i- 

tf U F [3',2':4,5] 7 P [3,2-d] tf U ^ V > ; (Co 73) 3'-(4- ; E;i/* U / tf U F [3',2':4,5] 

7P[3,2-d]tfu^v>-2--r;i/)7^u;P7-u f ; i&.T$z.nt>(DiMx$>z>o ^tc, -m 

S(Ib) TttZn&ik&WtVTU. (Col44)N-[2-(3-^>if>X;^^;V75/7 
x-^H-^^U J >-6-1MT±?$ F ; (Co 164) S-^Jl'tfU ^ tf U 

F [4,3-d] tf 'J ^ i? >-2--T ;P) 7 x / ; (Co 172) 3-(4-^E U / tf U F [3,2-d] tf U 
$^>-2--fJk)7i;-Jl/ ; (Co 174) 3.(4-^*11 J tf U F[3,4-d]tf U ^ v?>-2--< 
;i/)7x/-;i/ ; (Co 186) 3-(6-^ F^v-4-^^U /+^V*U >-2-<;U)7x/- 
)V ; (Co 190) 3-(4-^E U/fX/ [3,2-d] tf U ^ ^>-2--f ;l/)7 x / — ;i> ; (Co 191) 

3- (4- ; e;^uy7 0 T-u^>-2--r;P)7xy-;i/ ; M^n^irr&So 

#^®pstt^v^t, mmmtvxu, mwcw, 
mm, mm, vymmommm, *m, mm, 7°ptr^->m, ^^m, 

{«i&WWe>tU itg^CDit^UTte, ^F'J7A, #U7A, V^^A, # 
;V^7A, 7;W^-7A^(7)^)g^tj > «^ &£W*pWKT^>, 

x^y-;i/7^>, u^>, ^;i/x^>^<z)W^»<t©^7>^-7A^^^e> 

n^>o i£t>\z, ^wit^m (i) > da) et<B(ib) 
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£> £><£MS £: L/T A U - >(Greene)2W<? y V (Wuts)^, rp ro tective Gro 
ups in Organic SynthesisJ %2M\ZBm.<DUmM&mfZ>Z\t&T*%, ZtlZZK 



*mm*. (id r^n^t^m^m\z^D^^mmmm^^ft^ 

V>T, MlL^f^MWAl^^^eiilR^Cfe^tl)^, E>tM 

J. Am. Chem. Soc, 68, 1288 (1946)K:|B«0^lCJpftUfcJn*^jR*S, &5 V>« 
Tetrahedron Lett, 40, 675 (1999)fclH«©^lCJplfcLfcT;m ^> KSr&j&S'JtTS 

^TfcTSJSt^tt^»ji4'*fc««IJ§j«fcTff tons. £)ftCT«14&iM<i: b 
Tte^>-fc?>, MI/X>*03Sr^JWb**»*ifc rh7k HD77 >(THF), 1,4- 
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sns^#T?*a. Ejs&mbT^ wti<^7;i/W-ux hjx 

7;WPT$Hft^* (^Jx.^^^MA75 F(DMF)) *gJ*:fli3KBIt L-Tffl 

5#8cfc «fc 0 £ Tetrahedron Lett. 23(22), 2253 

(1982), Tetrahedron Lett. 27(34), 4047 (1986)(w|3«t©^^2pUTfr 5 £ 

^^©^TS^V^tt##^T^7^>aV)fb^^^T7^S»T^ffl$^ 
• UX5 t ;W75>CTEA), tfU^>> 2,6-;V^^>^©Wa^©#ftTMJ5&^fx5iM 

(Ic) (Id) ^ 

To BTWM*. ) 

-«5£ (la) ^Kfi^twSn-Bb KD+J'WMt^ltlSffftfc.kOO 
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;P7^>> JMfcfrU^A, mti-hWA, Hfflfc-fe^A, *«Mltf-HJ£A, 7jc^ 
fb^ h u t-7 h+v^7 y ^^^©ms#fiT^7;v+;wt;^l<t bT^^^AD^* 

0-7)^MtK^(DWmtLX\t, imEti&QifimtfbtU m Synthesis, 1 

^feW^lT* D, J. Am. Chem.Soc, 68, 781 (1946)teflBJft©£&&JH^5 C 

Sfc, a^ft:-^ (lb) > (Id) I^TRb, Rd±fcRl6tt j eiBii6*«#=eE*r* 
^0SliS&ffl^T^S^&ff'5Clt**TtS. W*.fcf> Rb, Rd±l: 

ck o Wifio^ftTO - 7;p^;wb* & wanafcofc 4 »8sfciB*©#&T!N - 7;^ 

*«j*(D«»^«l (la) Rtf(Ic)tt, *0*K£a*7~>;^0#»£ (09*.fcf, 7 

JBK ■3^T?3fM©75yaiSK*$ii:(I)*^T*IR, J§t£K ^®S©S^ Sift 

tl^^T^il^^^^o -£©l^, 00*. & Chem. Pharm. BuU., 37, 2564 (1989)^13 
«©#iTcy >I?7S- HS*M^*r*Jitj&tT#S. ^©flU, -ttWfcfiM£©*A • 
JftfiHK«ffiffl© rprotective Groups in Organic Synthesis] 8Blfc©^feT?ff 5 d 

H30& 
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H \' H * R 3 . M .R 2 R -N- RZ 



vy 

CONHRg 



30«T?*, WLtfB*^;^* r^fb^J^J HUtHO [Protective Groups in 

Organic Synthesis] fc?Bffc£ftW5;£&£Jfl H <tJ&*T£5. 

#£L<«, bFD^>>^^;i/#:af)^#<M7n^«> **fcU^A7;i^x£ 
A, **^*^*U^»>'A> jMHfe*£*JEj&, Vitride#©S7n£iJ£ffl^T, 

*lfe^*U^A^*^^y-;k x^/-;k thf, im®»l&&W!n?&zwt2 

\ts TEA, ^V^D^H^TSX EU$>>*©*»!ft*) ©#fiETff5* 

7°Dtf;i.)^;i/#^5 H(edci), i,i , -*^x;nfx-iH--r$^/-;KCDi)<f) © 

1 - t KP*->^>l/b U 77-;l/(H0Bt)^©^»J^Jn^T i b«kVi. KJfcMMRZf 
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(5£*, R' «MI30ic*^, Rh«-IiI^tbT^Tfc<k^|ll7;W^, 
RiH -Cy cXtt-ilftiSlrbTViTfciViA 1 p*St. CStte-B$»£ 

>$Kb, -rs hMb^^«75y^7y-;wb^cD^@«M^#bT, $^hj© 

tiZ<D4l:£%d (Ik) , (Im)> an), (Io), (Ip), aq)&& 

S&fc, 0fSK:«J;DJ:n5©4^»SHK:N-7;P+;Hb*©^O««©« 

rProtective Groups in Organic SynthesisJ CEife£ftW5;&i££/B^£ Z. <h#*T 
Tfc*^T, (Pd-C) *0«WK©#«ETfT5Ct*«*e#*. 
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)vx>m<DKmzm$-vfc^®M'p, smxw^ 7mik±bw&. y^mti-b 

WMtt^7^yW^mx\tb^y)V^ur^)V^m^7^M\:htz.^ )\u¥> 

it7)i^)i^m^r^mzx <o 7)^Mt^i^\ 7zs)m*m&m.tz> z t \z «t r> 

^Wfcff5 21t*«T?tS. ^7;V+;Wb«, 2Si£U:0ADyMb7J^MR 

Kj&&mmfctLTW\ny>fcto mzuvbm xmm*to&m*T> k^z 
^m&temm*T*ftoz.t&ri*z> 0 vvrwt* %mmm4k*m%®mm<DBim\z 
M-^vfc^mm*. &m^vis7*-b*ftmTnmmmTRj&2#zz\£\z&r)n 

7S.;?7V-Mm, 7^/it^ (I j) *^*^l^7H»#fc:«tV^«, a- 

m<J]fe£ iTHfi^ft Synth Commun 1998, 28 (8), 1451. J Org Chem, 1984, 
49 (6), 997. Org Synth, 1963, IV, 180. J. Am. Chem. Soc, 1934, 56 1408.3££^f 
5 ttVl/7ffi&ft<D3 L 7V-)l'^<Dffim%, JL? S -)im<D7 )Vu 

afcttau*^ fimi-bvv&m) *mn$z> zt\z&r> &ifoi>mmzmn'?z> z 
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• Ri N .R 2 




RmRkN 



Ri N .R 2 



^— R 



(Is) 



(It) 



Rb- 




R kROfRmtt-ilJUI**UTViTt>«kVifiiR7;Wl'&w-r. ) 

i 

ffl ^Xs mmiTZ ZL ttfTS 5, ftaEJStt, ^ Afcmffi© r|UMb#l*£j > rprotective 
Groups in Organic Synthesis] K:fStt$nTVi*^*jlCM l^SC tftX^Zo 

Tprotective Groups in Organic Synthesis] £|2lft£*aTV>5#&> 
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ORn 



— -^NH 
O^R 4 
(3) 



o 

(TifV 



O 

— ^NH 2 
(2) 



O 

^ — NH 
O^R 4 



O 



(D 2 



NH 



(lie) 



(4) (5) 

©WSt^ifcTteChem. Pharm. BuU., 39(2) 352 (1991)t&2fcCD^^, 4^ft(l):feJ;tf 
(6)^M^i1~^)MJiSTtt, J. Med. Chem., 9, 408 (1966) KfE*£<Z)^}££^tf3 £ 

fcS, 75 Hft^*5*H^(5)H 7xU>gf*#(4)£1!rfcfc:<kD75 

Nfc&swa, »^iCcfcD(i)K:^iy*;i/#>K©xX'r;Wb, 75/ga>7>';Wk 

XT. tJH©7 5 F*^®£lft*)ffifcfT 5 Ctfc^D^jfcStL 09*. If, J.Med. 
Chem., 33, 1722 (1990), Eur. J. Med. Chem.-Chim. Ther., 9(3), 305 (1974)^tc2p#l 
U&#8s£SJBT#S. (2)^M^<hbfe7'>;Hb^J;D(3)^#§^ ICTO® 

S**#fc«k0, $>7^;ufc#3ifFr5c:£#*2>. &»&&#T 
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T££o ^IW#a2)©HI!lK*ttlftlBtlPI«fcbT, t»IBM*(7)*«kt^ao)*fimt*r* 
SJtSTtt, J.Med. Chem., 37, 2106 (1994)fc|E«©^T?ff "5 H t^T^S. 

75 H^*T*s+iw#(i2)tt, x^7 t ;Wfc:^'»(7)SflifScfc«fc*Wtt«ift 
&fr 5 2: t \z «k 0 5:«f§oJ>c, 23gttx* xJWfc^T & 5 * Mtt&) 

KJfcfcJzD'&JifcSttS. J.Org.Chem. 37, 3224 (1972)* fctt, J. Heterocycl. 

Chem. 11(6), 975 (1974)*fc*WHLfc#tfeK:<fc DUETTS E £#T#<5. 

o o 

(13) < 14 > (lie) 

mr^mmf^n^o m&<k&mo.4)\t. ^mz^v^t^zt^-v^, mm* 

^mo^mtm^m^(o^mit^^^nom^mmhxnm\z^mmx^^ a 
mx\*. 7^^ik&mt-&mfeyt¥ttmmz&io mm£* -mfcyt^mmk m 
Tswtm) t<Di?7ZTU*v-mzm, ye&&m?tt&m 4#ttfc«^»tt 

&*±0fM9itftttt 
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ummmtiffl s w j *?z&&* mxu, mmmt, nmm, , mm 
&sm, aa, ?m mm, ±mm. mm, m w 

ttggjl PI3K (pllO qV7±±7) (ornmrnk 

j||^ttbaculoviru8 5fiS3RT?illllbfc«'* (bovine p 110 a) &fflV>Tfrofc. SiPSi 
©BM9W: I Hiles et al., Cell, 70, 419, 1992 fcJpjfcUTf? o fc. 8MBft'&*tt lOmM © 
DMSO tti bTPMU DMSO lCT*5!IWRUfc. 

l»fb^(0.5 At 1)£S&§£ 25 At 1 ©*t@$f (40mM Tris-HCl (pH 7.4), 200 mM 
NaCl, 2mM dithiothreitol, 5mMMgCl 2 ) ^TM'ahft^ 10 At g PI (Sigma), 2 At 
Ci [7- 32 P]ATP(Amersham Pharmacia), 80 At M RWti ATP(Sigma)£^t? 5mM 
Tris-HCl (pH 7.4)&fifiK£ 25 At 1 flnATEJfc£W$bfc. 37"Cl5#]&fcft* 200 At 
1 © 1MHC1.400 At 1 ©CHCl3MeOH(l:l)«rilP^, BW> MfoftMLIt. Wt/f£ 
150 At 1 © MeOH/lM HC1 (1:1)7? 2 IHMtti U ^©$tt«tt£ Cerenkov 

^«©E«ett©iCi»e, dmso ©3*mbfc£*©;!fc9tjgtt£ 100%, gp^as 
b©B#©^M^tt^o%iu, 5o%Ba*r«tt»fti'&«©«flEtbTiiLmufc. 

(ETF Co «hB&fBT^>) 10 , Cp_17> S.^£p_24ttl AiMOT© ICroS^rbT^fc. 

MM! 2 a^ffln©imigi 

*fllMJI&$ HCT116 ijttte 10% Fetal bovine serum £^tT McCoy's 5A igift 
(GIBCO) Tig^bfco HCT116(5000ceUs/weU)£96ft7V-HdMU — Hjfeig 
ftbfeo ^-Ilte««lT»RU^b^»*ll*WE 0.1-30 At M (S^DMSOi», 1%) 

fcft530nm, tH^fcg 590nm ©ffiftgft£©Jt£MfflHt© IC50 **©fc. *^BJ© 
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Co 14 , Co 24 , Co 25 , Co 31 , Co46_Rtf C^<D4k&m$&ftUmmi&MMm.Wfc 

mm 3 y g y rgttjjgoaHgigra» 

y 7 / -*7«Hiat* A375 Mte 10% ^7 5^i&iBjliifl|f S#tT DMEM Jfttt (GIBCO) T 
**Lfc. A375i£fflJ&£, ^86 1 u 1/well 0.001-30 # M) tttSWlVfV 

-Y\Z 10,000 ceUs/100 u 1 TflHIbfc. 46 ^fW««^, 77T-^;W— ttjl(10 M 
l/well)*An*.fc. 2B#r«> JS&e&g 530nm, 590nm <Dlk%$m.<D\k*m 

*56^-&*ttAff*ii»E««tt**bTVifc. 0S*Kfc Co 17 , Co 33 , Co 50 , 
Co 69 , Co 164 , Co 172 , Co 174 , Co 186 , Co 190 Rtf Co 191 \$&Ut&*7 J — T 

»mai««[Ba*^ffl&^rbT*o, -tcDiCwffltt 0.33-4.26 nw^h-Dtc. — & 

*D<D PI3K EtSl^feS LY294002 ©fitte 8.39 <u M "C&o fco 

A549, H460 fflR ^JilfflHMfc COLO205, WiDr, Lovo ffiffl&ffilfllll&tfc PC3, 
LNCaP flIR SKOV-3, OVCAR-3, CHI »§, ^ U ^-^^^ U87 

MGA #W«ftBxPC-3ttllMtTfc, HSIIIilliffl^ll 

mm a in vivo mmmmwnm 

h HeLaS3tfc<D 5X10«<H£«M4 Balb/c KV?XE>W#JgB 

1 0 l|sII»JB!rtS:#bfe. ^tRI^^^20%hydroxypropyl-p-cyclodextrin/saline 

Sl , Ji§ft(mm3)= 1/2 X 0i(mm) 2 X fitS(mm) 

#5S930E2im, (I) , (Ia)Xtt(Ib) Tw$n*:«gHt£*©l« 

xtt2TOit£, wgmmmzm^nz, mmm&fc, mm, *<Dimjm*mv*T* 
mm, mi, m\mz.&zmuw*, mwomm, x\tmi, m#, mm. 



26 



WO 01/83456 PCT/JPOl/03650 

£"J, ^;^^>mX«7XA o 7^>^^5^«^J^WUT^Tfe<^^ 0 mMX 

mxx^(otzJb<Dm^mm\%, mmmzwmzn^mi mmi mm, yuy 
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(ex. 6-MeO-7-HO : 6-^h^y-7-hFP + i/fl^t) . 
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a 


OH 


HC1 


M: 214-220 ; Nl: 4.26 (4H, br), 
7.45 (1H, t, c^7.8 Hz), 7.82 (1H, s) 


190 


17 




OH 


HCl 


M- 907-91 0 • Nl • 7 40 (1 H t .T=l 8 
Hz), 7.86 (1H, d, ^7.8 Hz), 8.51 
C1H d J=5 3 Hz) 


191 


17 


ft 

N 


OH 


HC1 


M: 262-268 (d) ; Nl: 4.58 (4H, br), 
8.87 (1H, d, ^=2.0 Hz), 9.09 (1H, d, 
^2.0 Hz) 


192 
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OH 


2HC1 


M: 270-273 ; Nl: 4.66-4.68 (2H, 
m), 7.55 (1H, br s), 10.05 (1H, br) 
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CH 2 OH 
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Me 
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OH 
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OH 
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CH 2 OH 
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CH 2 OH 
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CH2OH 
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SfcTKSin^tTJlga^L, &%Mib&to (Reference Example Compounds &TFRco 
###| 2 : 2-^7 D D-3-5>7/ fcf U >>>> S/>X?Jl/X7fJP 1 itttffcfc«ktf 

n^h^77^-TiMftLT, Rco3_£#7c. 
##M3 : 3-75y^X/[2,3-b]tTU^>-2-3t7;P#>ft X^PX^^KDhf' J 

^ii SiEETT« U ft 5 tlfeBjfi -> U * 7A^DTh^77^ -Til 

ttibfcisa&OTib, Rco ii 

###1 5 : Rco_4_ 1 M*»^^ h U V&7mm*MX, £M 

7?2mmmwvrco lumm^mmmnx, «fWbfe3B**aifljibT, Baoa.*#fc. 

##0!I6 : Rco 13 fcij^-t-^flP*., 2ir#|HJJniiJt«Ebfc. Sjft 

Milt, n^nrzBmzBMF ^^nry^Ty^m^ ^ur2mmmwv 
tBbfcssa&autb, Rco 29 £#fco 

###)8 : Rm2L^^^^^^^2M7jc^^UC-A7K^-riqA, lOOt; 
Tll$MiI#Lfc. ^i?&t)P^> mmVrc^^mWLhT, Rcp_30^#fe o 
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hvvk\zM7mwi*i}nxiiox:T2mmMWLtzo ^0Kmm\zmT, fornix 

Zk£;ftq*T#rtfibfcfg&&aPRU Rco 38 £#fc. 

p«#bfco ra;$£«iu x-x;i/^aA, «fffibfc3eftsarajtbT, rcqso s 

##0911: 5-Tirh7^ F7>h?~;H^ 3-xhP^X^ x?MP 

atttfeo s^^u^b, H^sawtbr, r C0 52 s&fc. 
nfl&#bfc. sm^il, afcsBWx^i/fcawwbfc. w^s^iMitit n 

bfcfc, 1 2Mi»T4'fnb, »«tSeAbttfaSjt«tUT, Rco 67 
###ijl 3 : 2-7SA5-*b*i"<>X7== h\ EDCI^K^ HOBt, M^V 

$bT, Rco 72 £fffc. 
##0H4: Rco55_(D^DP*;i/A!lM^^^^;i/75y tfU^>, TEA, 

ttfcbfcftl2l*ira#U ME, ^9^7S/tfU^>, TEA, hi/MD'JF 
»«bT, Rco 74 & 

##0»ji 5 : BsmJi^<Dwn®m\z48%0k<k7mwmm&to%.. 2 Bmmmm 
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zmmummmhtco x-^inem*., m&*mmisx* 

Rco 77 

##091 6 : Rco60_»®?^-hU^Ai^7K^^D^, 4 0 #*P$tflaftbfc. 

tfffibfclSllSiMtU Rco 83 
##0917: 3-hHD^^>X^^x-b XfJH^fJMI«h5-kFn 

30#iP$tfl$tbfc. tiffin ffi\tihtc^*m®.h, Rcg_92_£#fc. 

##091 8 : Rco52_^^M^iP^-> 80t«bfc o $ft^ii>iU MEET 
«?K*®*bT> 6-75 A2-(3-X h n7x^)-3^t7U >-4-* 

Ts Rco 95 =£#7c. 

(' l,8-> 5 7lfb^>^n[5.4.0]-7-^>x-fe>(DBU) Sim*., 21 I^P»Sfftjg«£Ufc. ^ 

Siftfi&U Uft-fbbT, Rco 49 S^fc. 

##092 0 : Rco 96 ©/^/-;WJgttH7> ; EX7* £iP*.> £fi*C3l$Mft 
^bfco 5Jfi«»F©;i$V-;PSiteTS*U HSftSMtbT, Rco 116 fc&fc. 

##092 1 : Bss^D** ;-)Vmmz7>*:-7fc £Jn*, SfiT?-lft»^ 
b&. gJEB«tf©^^y-;P*«JETS5feb, l£ii£«bT> Rco 117 fefefc. 

##09 2 2 : 3-7-fe Y*z/&MmWt<D DMF JgJftK: EDCI HOBt SiP^t, 

MT1 0#f ( g&#b&. ^©^2-75 h*S"OX75 F£flP7l> Mtl 

BfP«#bfc 0 «EET**fc£W*U TKfcitfTHFfcJn*., It^x^Tftim 
&fo£:!£*Tife#bfc. j«JBETi&J&£®5&U ^HbT, Rco 119 

##09 2 3 : Rcol05_<t^m^- h U V k\zmfoW&&toX HO'CT 1 15 ft 
mWLTzo ft£PT> WWbfclSilifeJtflllbT, Rcol2L£#&. 

###0 2 4 : Rco 99 ©> ? ^-^l7->^iC7> : EX77K £JP;L, SjftT 1 3 Bfgj 
jS^b/to MttK£«BET«*U SgUfcatlftbT, 3-(3-* h*^>\Af ;P75 y) ^ 
t7i>-2-j3JH>i7$ H<hRcol22_0^#J^#fCo HCDfi'&fb© 2-^0/1/ 
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U #Tffil/fc8§ll£MlbT, Rcol22 *ntco 

m^mmu t^x^^i^. nznfrmmzvvt^yttmz-, w^mnummM 

(Compound, Co tmtttZ) 1 

MMM 2 : Co 31 0 7 U ~#:(Free form) (D DMF mWt\Z tf^U 5^ >-l,2->?^ > 
$ HOBt t EDCimmm £iP;t, f$PM#bfco 

^kfr^A^O^h^^-TifaslU ^HftUT, Co3_£#£ 0 

3 : Co 31 ff> 7 U -&(13.6 g) © M U 5> > (480 ml) *Mtt&T^ >if 
>XJ^MD'J H (6.02 ml) *1&7L, ^T1.5P#M#bfe 0 MJ£TiM£@ 

96:4) T*£§S{U fSMH (X^/-;|/) bT, Co 8 (15.6 g) 

^fififll 4 : Co 31 g> 7 U -#(15.3 g) CD THF (1 L) mm \Z }JO£T tf 3 U >I? £ n 
U (9.40 g) <hTEA(14.7ml) £iP;L tlT1.5HWlfc. 

tf3U>m^ou vimm (4.00 g ) ^spa, ^MT3o#jt#ufc. meet 

U^y;i/^^A^7DTb7f^7^- (77DD5jN;i/A: *$J-JV= 96:4) TifgiU 

H^H (x^y-;P) ut, Co 10 (15.4 g) 

^Jfi09 5 : Cp_3L©7U-#(300mg) ©DMF(20ml) $tW.\Z 3-t FD^r^tfH 
(140mg)s EDCI^& (190 mg) &J;^HOBt (135 mg)^iP^ 2 
Bt^Wbfe. MJ£Ti#$££M£U #?)tlfc^^i?X^K THF ^M^ii, 

7K> mmmym^Yvv^mm^mfrht^ iii^wiY^^y^At^ 
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an^;uA:^^y-;i/= ioo:i) Tftasiu #eftfc^<D7Dn*;P£, 

ttibT> Col2_(207mg)^#fco 

H2if!]6 :' Co_3L<Z)7U-^(300mg) £3A7^S7j<$f (519 mg) (1 
ml) cp»»«*100'CT30^m*«ibfc. ffiTW^IJU ftsn/c^^ 
UMJW7A^n7h^77^ (^nn*M: ^^y-;u= 98: 2) T?«f$SlU 
mffigk &#J~)V) bt, Co24(106mg) 

^M#J 7 : Co 18 (300 mg) © THF (12 ml) 33 «fctf X* 7 (12 ml) jgjfcfc 
10% Pd-C (35 mg) fcJn*., ^JE7jc^Hffl^T, ^&T4Bf Ha&#bfc„ SJS**-fe 

D7h^77^- (#DD3fr;kk : ^^y-;i/= 98:2-80:20) Tf&gU Co 25 
®7U-# (178 mg) ^®7'J-# (153 mg) CD THF (35 ml) fcitf** 

(20ml) M^lMi^g? (1.00ml) SiP*., g&Tffi#bfc&, Mffi~RM£ 
HgiJI bT, 2&I^£bTCo25(119mg) £?#7c e 

8 : Co_31.CD 7 U -ft (300 mg) £ □ A^K&TMft (519 mg) CD@tM (1 ml) 

^M7A7n7h^77^- (7nD*H : ;*^/-;b= 98:2) TlRMSU B 

lijl br, Co 29 (57 mg) *%it. 

9 : Co 31 CD 7 U -# (346 mg) CD THF (60 ml) Jg&fc: JV-#;i/#X h * 
y7^M5H (262 mg) b .TEA (0.166 ml) £iDA.\ 80"CT 1 BJf #bfc„ 
SJtS^HTKSJDATiljab, Co 3Q CD7U-ft (374mg) £t#7c„ £CD7U-# (371 
mg)CO THF (200 ml) (1.65 ml) £Jn*., «fWLT* 

fclSlfc&attRbT, l^m^tbTCo_30_(287mg) 

HJS^ill 0 : Co 1 (22.4 g) t^fbT^X^A (1.59 g) fcX*/-^ (717 
ml) (269 ml) ©fi£#fc»»£"&fc«, SEEtt (33.2 g) £JP* 9 I^ITOfo 

Tlllfc. «JET»ift<0*l8#£S£bfc^ tfttJb£*Sil£ii&iRU v=x^x 

~r;i'Tife# b Co 31 CD 7 U (18.9 g) d CD 7 U H* (101 mg) CD THF 

(25ml) ttttfclM&Rfc (0.870ml) ^rTJP^. SttTlW^bfc. ffifflbTSfcttftS 
Mb, **/-;i/Tife&bT, 2^1t«hbTCo_3JL(75mg) §*§fc. 
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nnm 1 1 

Rcol(1.03g) <Dft)V&7*mW. (12ml) ^2^»^ii^bfe 0 ^ft^fcDfc 
H&£«U Rco 29 Ota£j$t) (648 mg) £#fc„ Rco29_ro|a^^) (630 mg) <D 
t?U^> (3.5ml) ^M(C^+^bU> (7ml) 2.5lf»^M^bfeo ft 

^^®*bfeo #6nfciith^x> (7 ml) mux, imyw^vy 

(7ml) £t<J>o< DfiTFLfc^ Z.S^mmmMLtc.o THF(3ml)£^;M> 
U>(20ml)£jjp*_, GBMfflfttffibfc. RfcttfcMffiTWBU «*x«*S0R 

Mil (x^y-;i/) tt, Co 34 (372 mg) £f#fc<> 

$mmi 2 : Rco 32 (396 mg) \Z^^m.W) > (5 ml) £}[JP7L 50 ftfalJjP!^ 

s«£bfc. MflET^?:^*bfco #e>n^st^ 7K&~pe;i/*u> (iomi) 
o<oiTifcE 3o^Kip^M»ftbfco sj^*&«jBET«»b, nzntz.m&*B 

ttX9\Jk jJOftfe&U Hftil (X^y-;|/) UT, £o_35(411mg) 

HI&0II1 3 : CoJX(303mg) (IXf|/>y75> (1.85 ml) ^PX., 90^1? 2 

7^- (#PD*;i/A: ^^y-;i/= 80:20) T*I§!(U ^^^b J-)V) IT, 
Co 40 O 7 U (269 mg) £#fc 0 c©7'J-# (266 mg) £H«J 7 i: |i^3l©ig 

ifis/Sfcttu #e»nfeM^iS@^(^^y-;i/) lt\ 2«mtbTCo4o_(i53 
mg) *mco 

MffiMl4 : CoJJJ285mg) lCDMF(lOml) ^P*., 110^^2^^, 80^1? 

(7DD*;i/A : ^^y-;U= 98:2) Tilb, Co44 g>7'J-'fc (167 mg) £t#fc„ 
u07'J-#: (70 mg) <D THF (5ml) Rtf^/-^ (10ml) Mfc 1 M^H 
(0.283ml) £#P;t, ^MUmWh^mhrc^^m^, 2}II^£bTCjL44(72 
mg) ^%tz.o 

1 5 : Co 31 <D 7 U ~# (297 mg) ©t!U^> (20 ml) itt^k&T^ > 
VW;!/^DU H (0.118ml) £*PX., ^T20^1»bfe. «JET»«ESS*b, 

#enfe^M<&s^mx^;^«fc^THF^^$#, ^M7jc^hu7A7jc^ is 
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SSESSISa LT\ Co 45 07 1) -ft (301 mg) £©7 li- 

ft (287 mg) ^»!|7i^©jim^^#LTl^m©^^ibTCo45_ 
(249 mg) £t#fc 0 

HJSM 1 6 : Co 48 07 U -ft (171 mg) 0 ;* * 7 -;|/ (60 ml) <fc THF (30 
ml) iSJfcK: 1 Uimit-T b U 7 A*»Jfc (11 ml)* 2 HI^^^TiJPA, gffiT 2.5 P# 

fc^£«U7fc&j;^7x^ c* 

^y-^/^X^X— T)V) IT, Co_49(116mg) 

7 : Rco38_(452 mg) £xh^>&{bU> (5 ml) £in*., 30 #HaJn^jl 
«tb&. tt?^ MET^I^Iibfe. ft&n&8gfc*#T, THF(5 ml) SJP 

^;i/*u> (4mi) s«>-3< t)»TUfc«K:ac»*litefeU mWiSlbfc. 

-;i/= 98:2) TifMU Co 50 07 U -ft (411 mg) d07'J-ft (183 

LTCo_50_(129mg) Sfffco 

1 8 : Co 50 07 U -ft (956 mg) 0 DMF (35 ml) MWZ 4-(2-7 DDI 
5 t ;i/) : E;P*U>i»4ft(1.53g) t&g^D^A (1.90g) SrJflA 2.5 SIB 70*0 tTift 
^Lfec »ifc*i*JEETB£U #^tlfcli^*7K^cfc^> ? x^;|/X-7 : -;i/ 

*&S—)V= 98:2) TttfilU ttAfc (7^7-^) UT\ Co 54 ©7 li -ft 
(1.16 g) £07'J-ft (1.05 g) 0 THF (140 ml) fccfctf*^/-;!/ (70 ml) 

«Hftk:4Mifift:7K#/lfflfex^ (l.umi) mwx, MTit^bfc. 

H»J1 9 : 2-7xX;p-3H-*^V/U>-4-^">(450mg)K:^^^bU>(5ml) 

bfc„ t#e,nfcilfi^&^>^f>(10ml)tc:^L/, ^;WJ >(325mg)£in*.fc. 
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5:1) TfitSU ^^(^\W>-^>if>)LTCo82_(136mg)^#fc 0 
HJfc^iJ 2 0 : Co_84 (190mg)« DMSO(5ml)JSfttC 5>7 >^7^ h U <7 A(132mg)£ 

m3khfc a n^nrc.mm^n^^\^>Mm^)i)Lx, co92(40mg)£#fc o 

$mm2 1 : Co85(500mg)(7)@^(12ml)}§^lC^(415mg)^iP^, 105*CT lfl# 

(10ml)^Un^, 85rT90#jf#bfc 0 1 M*»fc}- h U VJ*#mm*lR^ 

~(J§tH?S; ^PO * 9 J —)V= B0:l)Tl»tt U v ISS|g||(£ D D ^1/ A/^+tf >) 

l/T, Co97 (374mg)&#fc. 

mmm 2 2 •. c 0 97 (i49mg)<D*m(3mi)mm\zm7m^(3mi)%m^ 2 n# 

;V=50:l)T!ttJttU ^^(^7D0 7jN;l/A/^\4 : i7-»bT, Co98 (46mg)£#fco 

2 3 : Rco 74 (270mg)^^^>'^b U >(3ml)%tiQZ- 0.5 ftfflftl&aBtt bfc. 

- (i&tBfig; M^>. ^tXfJl' = 5:1) fcTfMWk X^/-;V(2ml), 20%7km 
ftTJ U £A7K£&(100mg)£jD*.£ilfc:T 40 #jf #bfco iPKX^T^aU, » 
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(H«X?;i//'\4 t U-»UT, Co_99_(30mg)£#fc. 

ZffiW 2 4 : C_Q_86(95mg)© h;VX>(15ml)Mfc7K^b^ b U £ A(43mg), ft 
®% U ^A(37mg)^J;^«7K^X b^-n-^;WT> ; tri^A(2mg)^jE]P^, 35t:T 
30#jf#bfc o SSfc, «^^^;K34mg)^n^., 35t;T2l$|fflflfc#bfc. £0 

Co 105 (62mg)£#& 0 
H»J2 5 : Co97(200mg)(D^DD^;UA(6ml)^{Cp-b;i/X>X;l/*ri;i/^ 

DU H(124mg)ttfU^>(lml)^P^, MLT? 45 $H*#L&. 1 MittftiHtfL Wf 

^;i/A/^\^i7->)LT, Col06(165mg)£#fc 0 

MMM 2 6 : Co 97 (250mg) 35%*;i/V U >7k^(5ml) t ^K(6ml) £iP7L 
100^T90#M*Lfc. ftftft, lM7K»^hU^A7K»«*Jn^ H^X^l/T? 

^X^I/=4:l)T»^l, Bia^OO*M/A^»UT, Col07 (133mg)£ 

2 7 : Rco76 (6.2 g)fc*+^flS U >(50ml)£;&P*. 1 ftlBIftlitiSSE bfc 0 

U£A#«ttT2iaifei*U ^7K««^^^^AT<gjli«MJE»WU, 6.0g©$jil 
802mg^^- ; &;^U>(500mg), >(10ml)£Jq£fco 

»?si«FiW7ot:teTjin«yi^bfc«, imx^miRi/fc. ^ran^tfffiiRtt* 

^'J*^7A^nVh^77^- (^+l7->-^mx^;i/ = 5:1) 

ill, p-h;i/x>x;i/^>m 4-^ ; e;i/^uy 2-7xx:;u^yu>-6--<;u 

(828mg)£#fc. £05 802mg£^/-;Kl0ml), THF(10ml)fc:j&S?U 20% 
7RIKb# U ^AtKMQ.O g)£JP*. 70*CiCT 1 P#Wfll#Lfc. 7k, 1 M&i?£ 

JflA'fSlLfctk KHx^TtttHl, Wa®^^fP^7jcT^bfe. MtK«v 

MJEftfi&Lfc. M^»X^-^i7->)LT, Co 108 
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(151mg)£f#fc, 

7^K3g)£I£l!7>^x£A(1.2g)£jjn*., 150°CT30^m#bfco 80t:*T^^ 

-;|/T#fc&bT\ ig^(930mg)^#fc o #£>nfc|§ifi(918mg)<D DMSO(lOml)/^ n □ 
*^A(5ml)^^lC h^X>XJV^J^ DU F(lml),TEA(lml)£J;l«&*<D^ 

Mb, MffiT^^^bfeo #?>n^?ifc^^bU>(i5ml)^SP^, 



-(^tB^;^nP^;i/A:^^y-;i/=50:l)T^b> ^#^tl(577mg)^#feo £ 

©h;i/x>(20mi)^ic^;i'^u>(2g)^p^> i6mmi)mmmLt£, mm 
Tmm*%£vf£o nt>ntcmw:<Dx? ;-)V(i5mi)mmz 20%tr$?« u ^atk^ 

?l£(lml)£iP;^ ^MTl^fll^bfc. «JBET»li*«*U »**^u*^* 

7A£P*?h^:7W -(i8ffi?fc£ D P 2jy)l/A: * 37 7 -;V= 20:1)T»« U 
O □ A/* # 7 -JWA^t >) bT, Co 109 (207mg)£f#fc o 

2 9 : Rco 78 (590mg)(C^^r^<t: U >(10ml)£SP;5L 0.5 Bf P^iPHftilflfi 
bfco £Ofcii£&$l3tb, ^nD^AT^b, ^P^TK^hU^ATK^T^ 

^fe^^t^J^UVaOml)^^^, 12B#ra^M^bfc. S^^^nPTjs^AT 
#IRU 7]<> MP«7Xm^bU^A7j<^T^m, 4S7jcMT7/^>"^AT^it 

i*fc 0 JCKlSISiKBffllX^^-A^U-^bT Co 110 (126mg)£t#fc 0 
^»J3 0 : EcaJ7(957mg)fcKK(20ml), 48%J|{b*3&®^»&(20ml)£to;JL 

»^i35t:icTi3^F H m^bfe. g»K:iWW& *SftSMftfcK^5=-;Wb#© 

MitTttlfc. #6.nfclSftfc*7KI«(30iiil), Bfflfc±hU^A(112mg)* 

ip^3o^p^M^tbfco sc^migasa^bfc. ft&tt&*sftfc**$/*fcu> 

(10ml)£iP;t 30fMlPiHS«Ebfc. «BEjft»*bT»&n&a*S^PP*;WAHiS 
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y-;i/= 50:1) #&nfcJ*ftft^^D*;^A-x-7 l ;^©ffl^^(Wi^• 

#c#bT, Col27 (193mg)^#fc. 
H»!j3 1: CQjll(500mg)(D^(12ml)^^^(396mg)*iPx., 105t:T45 

*7A^P^h^^7^-(^tB^;^PP*;i/A:P<^y-;l/=10:l)Tlti!b, HfirA 
P P ^ 7 -)W\3rV» bT> Co 129 (120mg)£t#fco 

H»J 3 2 : Co 116 (564mg)<£>X^ y -;i/(8ml)/THF(8ml)^^C, 1 MTK^fb^ 
h'J7A7jc^(8ml)^ilD^, ^MT15B#f B m^bfc. 1 M*IM(8ml)£jj[]7L X- 

b,MHT^^^bfcoM^^^(y^y-;wx-x;w^i7->)bT,c^i3o 

(163mg)£#fc. 

imm 3 3 : Co 117 (325mg)<D THF(40ml)^^^7jC^^ U 5^£7;i^ X^A 
(67mg)^A,0 < CT 2 B#OT#bfc.7jc(0.1ml), 1 MtKK^^ h U £A7j<iM(0.1ml), 
7fC(0.3ml)S«fc;tJP*, SfflT30^«^bfc. ftSTjCflftl^ h U ^ATfeif, 5<U* 
y;i/*iibTatiflb, »JBET*l§£«£b&. S*&IUISftcraF/'S^>)bT, Co 
13L(158mg)£#7c 0 

HJfifl i 3 4 : Co 112 (860mg) £ THF(30ml)> ^ ^ J ->>K30ml), X ? y -;W(30ml) 
U 10%Pd-C(130mg)SJPX.^ SflETK^ISmT, SMfcT2»W 
&#bfc. W»&«0JU «ttlt*«*bT780mg©Ea#*#fc. 202mg 

£i3l§H(x^ y — ^ y -;i/)bx, Co 133 (148 mg)^#fc. 

^&t#l 3 5 : Co 133 (202 mg)£ b° U >?>(10ml)te»»b, SfifcT^^ >X;P* 
x;^PU F(96mg)SJp^fc. i5l$K8l#bfc«, »ttES«ffiTS4bfc. #£>n 

(77 0P^A-^^y-;p = ioo:i)T*»isiu M(i^;-;v-^xfJi/-A 
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tt>)VT* Co 135 %%tCo 

W&M 3 6 : Co 131 (177mg)0 DMF(12ml)JSiRfc HOBt(75mg)£ EDCI £ 
^&(106mg)£JP;t, 0*CT?30#\ £ilT30#&#bfc. T^-TTK^mD^iDA., 

aatT3»nnii#u&, ^nn^Tttiai, %mm%7kT*mf>vtc 0 nmmti- 

h^^-tfgaM; ^□n7jN;UA/^^y-;i/=io:i)T*l®[b, SlSSiK^pp*;!/ 

AW^;-JWA^D->)bT, Cj>JL36(39mg)£#£ 0 
#UI#I3 7 : B£o87(l.lg)iC^>'^bU>(15ml)^Jn^, 1 i»#p B 1finf&M^bfc 0 

T»l5bf;. #5>nfcM(Dh;i/X>(40ml)^tC ; e;^U>(5g)^iJP^, 17 

X-f^^>)UT> Co_138 (869mg)£f#fc„ 
H»J 3 8 : Co 129 (457mg)0 DMF(10ml)^^lCM7K^(0.75ml)*5 J;tKtf U V • 

MJBET^^^r^^ b fee g§?££ ~> U * Mob 7A^PTh^77^-(itHf;^PP 

jfrfcA:* * y -;i/= io.-i)Tlt^ u mm&(2 p p *;i/A/y ^ j -m^v >) b , 

X-fJVt^LT, C_o_139(358mg)£#fco 

H»!|3 9: £ol33(476mg)t^>-fef>(10ml), ^>XT;Vxk H(249mg), 
THP(10ml)*IHJfcDnAjWift#* fce^bT&^S 2 B#P B 1iJP^M^bfe. i»ii*«EET 

□ JfcH/A: =100:l)T^Mb> ^(SftX^WA+f>)UT, Co 140 

(259mg)£#fco 

»#I4 0: Cg_133(3.0g)<&tfU^>(50ml)^jS?b, ^£T^>iz>7Jl^ 
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*yjl/*7A^07h^77^-(^DD*M: = 100:1)T»®U 15*8 

ft(X^;-;k)UT, Col41(3.0g)^#feo 
H»J4 1 : Co 133 (540mg)fc THF(15ml), -f 7 y7 >K7 xn;i/(207mg)*JP 

(^□O^l/A: ^^7-;i/ =50:l)T|*^l^^^(2-7 o nAV-;i//vX^;i/X-x 
;WA^>)lT, Cp_148(180mg)^#fe o 

HWJ4 2 : Co_133(440mg)(c:THF(15ml), TEA(520mg)^SDX.fCo SiftfCT^- 
DD^m7x-;K498mg)^Tb, MKT 2fcMl*#l/fc. ^/-^fcJPAfc 
lM7K^b7"hU7A(5ml)^n^, 20#Jt#Lfc 0 1 Mim^ml)*^ 

MfltT©£ b fco # S ftfcM£ v U * y 7 A £ p t b ^ 7 7 ^ a n 

A: **7-;U = 60:1)T#MSU ^IdfUf^L/T^ Col49 (189mg)£#fc„ 

»J 4 3 : Co 133 (253 mg) © THF (10 ml) jg$£K:-f V-3f>^D'J HI 
i?±^ (280 mg) <t tf U (0.127 ml) 5.5 B#fM#U $ & TEA 

(0.1ml) £JnA, £fiT2.5P#Mft#b&. «£■©&, 1 M**ft:^ b U 
(0.786 ml) tt&S-JV (4ml) SJn^TMT S0^Mii^bTX^7-;i/*Jn7K^ 

150.(71 mg) 

HM0II4 4: Co^7(285mg)©7PP^A(12ml)^{C7PP^7SM X^ 
;UXXx;Kl90mg)*«krjCTEA(lml)&Jn^L, iffiTM6l$IHH*#bfc. ^DD*M 

^y-;i/=50:i)T^b, s^(^pp*;i/A/^^y-;WA+-y-»bT, Co 159 

(103mg)£#fc. 
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MMM 4 5 : Co 97 (1.2g)©£ P D^A(30ml)^^^T, -f 

;-2-7x-;^7-y'J >-6--r;V)^^1/7(Llg)^#feo il©^ 266mgfC:X^/ > 
-;p(5ml), * * 7 -;U(3ml)> 40%£ P P 7-fe h Til/jk KzK8ift£(300mg)£2in*., 

ilTKitmv^S/^AT^bfe. iS$y'J*7-'M7A7DVh^77^ 
-(A^i7">: RftX^P = 2:1)7?*»««, H^(X^/-;W-\^1t»bT, Co 160 
(49mg)£#fc, 

H»<J4 6 : Cp_91 (500mg)K:@j#(5ml), 48%^«^7K^M(5ml)^JPA, 13 

-r-CN+U- >: B&X^P = 1:1)T*»®IU fUSS(X^y-;i/)bT, Co 162 
(112mg)£#fc. 

mMM4 7 : T^yiJJ^VtyX^V (0.101ml) t h U 7xx;M**7-f > 
(168 mg) 0 THF (20 ml) fcjfcfc: 3-^* U 7 7PAV (93 mg) fe«fcrt Co 50 
©7UH* (203 mg) Sin*, 60 < CT13P#TO^bfe. *6te7\/^A;i'#>tt^ 
X^;P (0.1 ml) , hU7xXJl/*77^ > (170 mg) *«fctf 3- : EM , J/7 , 0/V 

-;i/(93m g ) ^in^.> 6o , C7?jft#bfc. c©»f^*fiafrofc. iWfrfk *£H* 

U #^fcit&y | J*7 , JW7A^D?h^77^ (7PD*M : 

;i/= 98:2) Till, BffiA {*#J-)V) l/T, Co 58 Q71) ~& (174 mg) £ 

#fc 0 H07 u-#(7i mg) ^^wj 1 8 tmwtomMKjfciztth, n&n 

—)V) UT> tfffifeffi£t/t£fl_5S_(68mg) £#fc 0 

^WJ4 8 : Co6X(1.48g) <D*?;—)V (15ml) (15ml) <DW&&mz, 
mwtXVVA (1.10 g) §jq&, 80 < CTM#tfe^, *5te^^7-;i/ (8 ml) (8 
ml) SJPAT 80*07? 12 «FMft#bfc. fittfr^ Jttfcl/T»&nfcfi8ft£$'U;&y 
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JW7A^n-7h^77^- (^□D*M : ^^7-;i/= 98:2) TSflSlU 

\t &9J~)V) bT. Co 59 (ft7U~fc (1.13 g) $#fcou©7'J-#: (160 mg) £ 

(146 mg) £t#fc e 

4 9 : Co 31 (ft 7 U (2.21 g) <D tf U 5? > (70 ml) 7jcftT, 
^7KhU7;^Oltm (1.07 ml) t^J^)W^J tf'J^> (78 mg) SjJD^l^K 
Jf#b£^ $&^4S7KhU7;^P^ (Oim^^^W^; tf U v> (30 

mg) ZMZTKlfcT lmmMWVtz, M£MJ£TM£U 7K^J;»mx^;i/SSn 

A, DTaiL,^:^^i:^bTl^X^;l/T^bT. Co 60 (2.66 g) 

^I»!J5 0 : Co 50 CD7U (1.29 g) il7X (0.645 ml), y7n^> (1.11 
ml), iimTK^xh^T'^I/T^n^A (22mg) £ 2M 7X1^ h U 7A7K?& 

m (2.58mi) ^p*., 6ox:r6tifr$MWhrco fcjfomz?tiu-fc)],&%i)n7L, tf&qo 

£«Jb, «£7PD*;l/ATffltB^ ^P^7KT^#b/S:o &7]<}»^HJ<7 

-Y- (77 0D^;UA : ^^y-;P= 98:2) XffiMLT, Co62_(376mg) £#fc 0 

^£»J5 1 : Co_62(211mg) <D DMF (5 ml) gtiKlC l-^;l-t?^^> (139 
mg) t^iJU^A (256 mg) £iP;t, 60"CT 4 R^m^bfeo *«£MJ£T®£ 

u #e>nfcy«^7K^cfc^THF^jq^, »x5F;v-c&tm mjeti«£M£ 

~;p= 97:3~95:5) T#I®(U Co 64 07 'J— (t (198 mg) £#fc 0 u®7'J-# 

(i98m g ) zmnmi 8 t®M(DTmEjfo\zttL, m&$k ^^/-j^lx, 3m& 

&£bT Co 64 (160 mg) 

mMM 5 2 : Co 62 (232 mg) <D DMF(5 ml)M \Z ^ 9 *J >-l-# >^ fer^- 
7*^;H285mg)i:^i?^U7A(282mg)^J!]PA., 60t;T 17 I^TO^bfco 
J£T@£U #e>n^^^7K^JP^, Sj^X^Ttttm^ ^fU^7KT^#b7Co 

^D'7h^77^- (7DD7|>;i/A : *^-;l/= 99:1) XWMV, (227 
mg) Z\ ©a^^ H (212 mg)(DzS*3r-y->(3ml)&&ZS* ? ; -;P( 3 ml)|t?j£k: 

feZmifeM, (/^/-;P)bT, Co69_(144mg) £#£ 0 
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mmm 5 3 : c 0 59 07 u (216 m g ) <d thf (3 mi) mmzny^)V2^r)v 

7k F(15 mg)tBWt(81 ml)Z1)UZ., £i&T? 10 ttmMWVtzW:, h U 7-fe h^^Jc^ 
te*7S^hU^A(199mg)&j)P^ 2immMWLtco %:<D'&, zmzftrt 

T^ATJVxt K$(0.44ml)> @£M (5.5 ml)& h U 7± h^^mitt^mi~ 
MJ 7 A(704mg)£}JP;^ ^IT'4HF B »l/fc. 2M tRIHW- h U £A 

7KtMTf*nU THF SrjjP^., H^X^HTli&fcim ^P^TKT^bfeo *&7j<ffiSt 

~?h!f774- (^nnm^^y-JN 98 : 2)Tfjt§iiU Co 70 O7U-H& 
(162mg)£#7c 0 £tf)7y-#: (48mg)£H»Jl 8 £|!g:jicD^:&EJft£#U ^ 
H (>^y-;P)bT> 2^:&£bTCoJ70_(53mg) £#7c 0 
HWJ5 4: Co_§0.(D7U-#(322mg), 1,3-^xMrV y>-2-^>(814mg)ch#t 
U 7 A(192 mg)£ 100t:T 2 TOjf^bTc^ £ 6 K 1,3-V^V 9 >-2-^> 
(680mg)^P^T100 < CTl7B#M^bfe„ DMF(3 ml)£iP;L 2 B#M, $ 

£ l,3-i^**7^>-2-:t> (670 mg) £iP*.T 20 P^Rd lOO^T^bfc. ttJ^ft, 

Zfro $Tttibfcffl.mM>%:mLTmmgk (*?J-)l) bT> Co_77(164mg) 

5 5 : Rco 48 (1.07 g) fc^^ftU >(10 ml)Srj)P^, 2.5 P#iM$tfI^ 
bfc. MJ£TJM£g£U Ml/X>#j»bfc. #etl7c:^^, THF(15ml) ££P 
A., >X^T ; E;l/^U>(10ml)^^o< DMTL^^7jC^^I^5feb, 30^MM 
^b£. E.JfomzmWtX?)VtTHF&tiaX-* 7lc43i^?P^7XT^bfco 

u^htfysj- (^Dn«:^^;-Jl/= 98:2)T#S$^b, ^-^P* u J tf 
U H[3 , ,2 , :4,5]7P[3,2-rf|tfU $^>-2--fM7i^X*>ik'/;(WJ;7 
5 K) (594 mg) £f#fco ^(D^#f(360mg)^^(4ml)^Jn^, lOO'CTSBK^ 

U7A7K^T4>?Pbfc„ WfflbT*fc8ft*»LU ii£ll(162mg)£#fco #£>n 
(123 mg) £f?^JI(^y-;i/-THF)bT, Cp_79(122mg) £#fc 0 
^JS#I 5 6 : Co 80 (220 mg) \Z v^lr >(3.9 ml)43«fc 6M S6K(5.5 ml)£flP 

68 



WO 01/83456 PCT/JP01/03650 

y 'J *^r'M 7A^n-?h^77^-(^ a : *#;-)V= 96:4) 
T?*»«U |g^(83mg)§t#fco #6nfc«lil(81mgd*?f*S*CrHF-^^/-;i/)L 
T> £o_81(53mg)^#feo 
^»!J 5 7 : Co 168 07 V (151 mg) 0 tf U V>(9 ml)^^^C?#T^ b, 

^7km (4.5mi) mvz., KfttTMWLfco fcfom&kyMz&a, & 

^£M£bT> Cp_183_(D7U--^(158mg)^t#fc. £07 U -#(156 mg)*^JfifO 

X Col69 (93 mg) £#fc„ 

5 8 : 60%7K^fb^ b U 7i*(63 mg)0DMF (5 rx&)tiL&\Z2. : £)V'& U J X 
^/-;H806 mg)£$TFU £i&T15#it#bfc. Co 179 07 U -#(285 mg 

60 , CT23l^|HHftj^L/fc. 60%**ft;?- h U 7£(63 mg)0DMF(l 

ml)mn \Z2-=E)V*V (806 mg) £»TbT£fiT16$HI#bfcKJ& 

m*w\&mmu zoEfommrb. eowmwhft. z<DWtft*3®n?tz. u 

^TKT^bfeo #R*«EK^hU^AT?tt«i«, «JBET»flE£®5&U »Snfc8i 
S*yU^l/*7A^D7h^77'f- (^PD^VA : *?;-)\,= 95 : 5) T 
*ftKU Co 192 07 U~-# (529 mg) £07«J-# (404 mg) £^&&0!|18 

Co 192 (320 mg)§#fc, 
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it $t <d m ffl 





5 6 M^^t- D7'J 
R 1 : -fiiR7;Mf;k -&CT)Wr-)\s, -mk7)V*~)V, -zs2U7)V*r)V, 

-ADfX -NOj, -CN, -Any/<ffiR7;^;K -ORb, -SRb, -S 
0 2 -Rb> -SO-Rb> -COORb, -CO-Rb, -CONRaRb, -SO 
2 NRaRb, -NRaRb, -NRa-CORb, — NR a — S O z R b, -O-C 
O-NRaRbXii-NRaCO-COORb, -CO-^S*ia^fnS, -C 
ONR a-tI7;i/^!/>-ORb, -CONRa-il7Ml/>-NRb, -O 
-tt7^l/>-ORb, -0-jSft7;^l/>-0-jSft7;p*l/>-0Rb, 
-0-|git7;i/^l/>-NRaRb> -0-(ftjR7;P*^>-0-ftiR7;P+U>- 
NRaRb,.-0-fil7Ml/>-NRc-fil7^^>-NRaRb> -NR 
c-fiS7;^l/>-NRaRb, -N (fii7MI/>-NR a R b) 2, -CO 
' NR a — OR b, -NR a - C O-NR b R c > X\t. -OCORb 

R 2 RtfR 3 : H-XSft&oT, -H, -«7il'^Jk -^7J^l/>-OR 
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afb<tt-tl7Mk>-NRaRc, X«R 2 tR 3 tim&TZUm?t-ft 

Ra0Rc : H-X«&fcoT, -HX»-ft»7m 

Rb:-H, y^nTJ^JK B£&g£WbTVvr i &<fc^7 , J- 

n : Ox 1, 23ttt3, 

WRtfX : |W)-XteM&oT, NX^CH, 

Y : O, SXttNH, 

r 4 : -h< -mm7)v*)i, -f£m7;i/^n;k -{mc7)v*~)v. - mmm* 

-;W > -«7M:l/>- (g^g£:£bTV>Tt>£^7U-;l/) , 
3r~l/>- (g^£;£bT^TfeJ;^7U-;i/) , - (gj«£WbT^TfcJ;^ 
i^D7;M^l/) ^ - (g&S£WbT^Tt)£V^>£P7;)^r-;U) , -mscr)V 

*u>- mmm&GLT^Th£^i/!7zi7)v*)i) , -Em7;i/y~i/>- (g 
^»£Wbwxk£^>£D7;M^i/) , -mc7h*vy- (g^s&WbT^ 
xh^^mmnm) , -^7;i^--i/>- (g$g£^bT^Tfc=kv^^i 

TViTt)J:V^x0 7U-;i/) o ) 

2 . w/WT&3gf*cz>^ffl i mmommu^o 

3. R 2 RtfR 3 ^\ -NR 2 R 3 t b"C\ -OH, =0 Stf-fii7WM 

5. R 4 ^- (g^^WbTV^Tfe^V^U^) X«- («&g£:£bTW& 

6. R 4 ^, -i8M7)\/*U>- OR, — CONRR' , -NR-CO-Cyc 1 , 
-NR-SOrCyc 1 , -OR, — NRR' , -0-fitmi/>-NRR' Rtf 
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- o -{mr)\/*u>- (Amowwmr 1 ~ 5 ffiflmsnwtfc ctv^sBweftim) 
1 - 5flBtftsnTWb«fc wj - AJ$<Dwmmx* 1 - sM^nt^ 

TfeJ;^Afo7y^X(i-A8©fia^?l-5il!ISnT^Tfei:^S3iHS 
fn8tT&?> ; ASfrJ:> -<Si5:T;WK -||7J^-iK -flSBWl^^k -AD 

-ADy;®t7JWP t -fti7;^i/>-OR, -no 2 > -cn, =0, 

-OR, -0-Aa^rVtt7MJK -0-«7J^l/>-NRR' , -0-& 
i7Ml/>-OR, -0-<£jR7;^I^>-7U-;k -SR, -S0 2 -fi|7^ 
-S0-i&m7)V*)^ -COOR> -COO— |»7,Mrl/>-7U-;k 

-cor, -co-7U-;k -7U-;k -conrr' , -so 2 nrr' , — N 

RR' , -NR" -fii7i^l/>-NRR' > -NR' -fift7Kl/>-OR, 
-NR-tt7MV>-7'J";K -NRCO-ttmJk -NRSO,-fift 

7;i/^;k D7;i/^ W-^i 7 n7^-;i/T$ 0 ; r, r* kz^r" \t. m 

-X}»oT, HXttfijR7;P+;VT?**»*©«BB 5iBfc©E£3&ftJfc*. 

7. B^>if>m; R 1 ^ -fi»7;i/*;k -&Bl7)V^z.)V, -«7;M^n 

;k -^D7m -wft»&^rbTViTfe«kVi7U-;k -gms^txv^ 

Tfe«t^Af07 , J-Jk -APy>, -N0 2 , -cn, -Any;®i7M;k 
-ORb, -SRb> -S0 2 -Rb, -SO-Rb, -COORb, -CO-Rb> 
-CONRaRb, — S 0 2 NR a R b, -NRaRb, — NR a-CORb, -NR 
a-S0 2 Rb, -O-CO-NRaRbXH-NRaCO-COORbTfe^it© 

9. «fcfc©«H©HH5S (I) T'^^nsi^Afa 7 'J - JPiffrX^oIo, 

10. |»3fc©«H©HttS (I) T?*Sn5i^fD7 U -;VSS»*XttiE-Ol 
©, ^©^fflE^p n p©Mjt©fefe©^fflo 

1 1. »*©«h 1 ©— Jtei (i) T^$ti^ig#^\xP7'j-;i/^##x«^© 
i&©^$)*£> E#fc:«!-£*rs 7tx77^My^h-;v3^t 
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13. TIB-^ (I a) TSStl5^f07'J^iS#«:XafOl, 



R 1 : -^f^Wk -«7;Wr~;k -<ft»7;Mr~;i/, -y^n7;^JK 
-B$S£WbWTfcck^7U--;h -Bife££#UTVvrfc«fcV>'\xD7U-;i\ 
-Aoy>, -N0 2 , -CN, -AayyfiiTMJK.-ORb, -SRb, -S 
0 2 -Rb> -SO-Rb> -COORb, -CO-Rb, — CONR a R b> —SO 
2 NR a R b > -NRaRb, — NR a — COR b, -NRa~S0 2 Rb, -O-C 
O-NRaRbXfi-NRaCO-COORb, -CO-"£gi£tgfrJAT-D3g, -C 
0NRa-fiI7MI/>-0Rb, -CONRa-fiI7;^l/>-NRbRc, 
-0-||7Wl/>-ORb, -0-ft»7;W*l^>-0-' M7;i/+l/>-OR 
b, -0-ti7Ml/>-NRaRb, - O - )V*r V>- 0-||7i^l/ 
> — NR aRb> -0-iftft7;i/*U>-NRc-<g3R7;U+l^>-NRaRb, - 
NRc-|I7^l/>-NRaRb, -N (HiR7Ml/>-NRaRb) 2, - 
CONRa-ORb, -NRa-CO-NRbRc, X\X -OCORb 

iit§NHfi-#:i^oT-NR 2 R 3 iLT»i3$flT^TfeJ:^gii 
Rb:-H, -fi!7J^JK ->^D7JWK MI&ttT^Tfe<k^7U- 

;i/X«a^s^WbTv^Tfej;v^T-D7U-;k 

n: 0, 1, 2XS3, 
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X : NXteCH, 
Y : O, SXIiNH 

R 4a :- mmmz&isT^Tib^7i)-)i) , -ii7j^i/>- (g&s£ 

WbWT&<£^7U-;l/) > -mC7)\'>r~V>- (B^£WbTViTfe£l>7 
U-;W , -W7W-I/>- («ft***bTViT'bJ;Vi7U-;W , - (Sift 
S$WbTV^T«bcfcV^>^P7;WW , - (MMS£WbT^T i bi;^:>7P7;i/ 

ern;w , -<sjKt;^u>- (SlftS$WbT^Tfe«fcv^>^D7;^;i/) , -<£ 

,?#7;Hr~l/>- (g$S£WbWTt>£^>7P7;l^;i/) , -fiJR7;i/+U> 
- (Slft3£*WbT^Tfe«J:V^*fiaam) > -II7M-l/>- («ift£*# 
bWTfciVv^Sff&fnli) , - (StftSS^bTViTfe^V^xDTU-;!/) > 

-mcr^vy- (f it v^t i ^ at p 7 u x«-fg$fc7;i/^- 

nl/>- (BtftafeSrWbT^TfeiViAT-nTU*-^) , 

(1) X#N, Y^s, n^3, #0, R'^-CN, -OE t R^7x^Oi|i&t> 

(2) X^CH, lOR 4a ^- (g^S^WbTViTfeJ;V^xP7U-;i/) 

(3) X^CH, Yj&*0, n#(h R^R 4a m*WWk7 ^~)ir$> Sitter. RlK, 

(4) X#N, Y^S, n^2> R ^t^tejfeBg^x^k J&OR 4a /^4 -7 
7xn;uxtt*SJft7xn;n?».5^*. ) 

14. X#N, Y#CK J.On#0T?&£S*3fcflD|&Kl 3SB«©ttf^-5rP7U- 

15. 6-7^7 -y-(4-=E)V* U 7 tf U F [3',2':4,5] 7 P [3,2-d] tf U S v >-2--< P 5^ 
>7~U K ; 4-(4- ; E;V^U 7 t!U F[3 , ,2':4,5]7P[3,2-d]bf U 5^>-2-^;i/)7nU 
> ; 3-(4-^* 'J 7 tf L) F [3',2':4,5] 7 P [3,2-d] tf U ^ >-2-f ;W) 7 x 7 ; 4- 
^)Vts U 7 -2-[3-(2- tf ^ 7 P >-l--f ;i/X h + y)7x If U F [3 , ,2 , :4,5] 7 P [3,2-d] tf 
U ^ V > ; 3'-(4- ; E;l/* U 7 tf U H [3',2':4,5] 7 □ [3,2-d] If U ^ V >-2--f ;p)7 £ U ;K7 

7U-;i>R##Xfcfr€-04tt. 
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16. TfB-^ (lb) T5R$n*l»^'\xD7U-;HU»#Xtt*©*. 



5 TiS 6 I^rH7 U -)Vm. 

-B&S&WbTVvrfc«kV>7U-;k -«tfc*£#bTVvrfc£Vv\xD7U-;K 
-AD^>, -N0 2 , -CN, -AD^;ti7MJk -ORb, -SRb, -S 
0 2 -Rb, -SO-RtK -COORb, -CO-Rb, -CONRaRb, -SO 
2 NR aRb, -NRaRb, — NR a -CORb, — NR a — S 0 2 R b , -O-C 
O-NRaRb, -NR a CO- COOR b, — NR a COOR b, — NR a CO — 
<£iR7;^U>-7U-;k -NRa-S0 2 -<SiR7;P+U>-7U-;k — NR a 
-fil7M^>-7 l J-JK -ili7Ml/>-ORb, -^7;i/^l^>-NR 
aRb, -CO-^*fiSftAxn5R, -CONRa-{Sl7J^I/>-ORb, - 
CONR a -il7;^k>-NRc R b, -CONR a -H7H^-^I 
«J^\xD§t -0-fitmi/>-ORb, r O-^M7)^Uy-NRaRb, 

-o-i&mrjv^uy-^m^^tim. -o-mc7)v*v>-o-mc7)v 

+ l/>-ORb, -0-<Sm7;^l/>-0-^7;^]/>-NRaRb, -O- 
fi!7Ml/>-NR c -fiiR7;i/+^>-NR aRb, -NR c -&C7)\<*cV> 
— NR a R b , -N (ti7Kl^>-NRaRb) 2 > -CONRa-ORb, — N 
Ra-CO-NRbRc, Xfct -OCORb 

RaMc rpg-OUiftfcoT* HXfi«7J^Jk 

Rb:-H, -fift7;P*M is!7U7)V*M »ifc*£:£bTVvtfc«fcV>7U- 
;i'Xtettt&g£^LT^Tfc£V^xa7U--;k 
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n : 0, 1, 2Xt43, -fib, 1 , 2X»3, 

W : NX&CH, 

R 4b :- (B&g£WUWT'bJ;^7y--;W , -ift»7;i/*U>- 

~mC7)^Vy- (g^S^WbTV^T ! b<J;^Axn7U-;W Xte-{&$:7;i/^r 

(1) 4- (4-^;!/* U -;i/)-2-7 x~;Ptf U H [2, 3-d] tf U 5 

(2) 4- (4HE;i/* U -2- 7 x~;Hf U K [2, 3-d] tf U ^ 9 >-l (1H) 

(3) 4-(4- : E;i/*Ur.JV)-2-7x^;i/-6-^r^-yU 6-^ h^i/-4-(4- ;: E;l/* 

(4) 2, 4-S?75 / -6-7 x-;U-8-tf^U tf U 5 H [5, 4-d] tf U 5 

(5) B#^>-ff>Sk W#N, n^2X«3, ^fcTSR^if^T-OMe* R 

;k -AD^7^m7;i/^;i/S.^- conr a r c j^saftsna 1 7^M3naos 

(10)B^tf^^>m> J.^, R 4b ^Ii7x-JK ei/<l^>^Tib5^«l, 
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(ll)B#K>*?>Sit R 4b 5&U^U;k gU<»2- (5-~bP-2-7<J 

17. W/^N, R 4b ^- (g^S?rWbT^TfeJ:Vi7U-;i/) , l^R 2 K;l£R 3 

^-NR 2 R 3 ttT- u y r$> zrn&vmm 1 6 ibhoh^^ D 7 U 

18. B^>-t£>3jt n#UX«2> ^R'^-AD^rX -N0 2< -CN, 
-ADy/«7W;K -ORb, -SRb, -NRaRb, — NRa — CORb 
Xtt-NRa-S0 2 Rb £ tt $<7)|&[g 1 6 tmoB^y- P 7 U -;|/M#^X 

19. B^tfU^X tf^^>X^^7x>^ n^O, lOR 4b ^-OH, - 
CH 2 OHW-CONH 2 ^e»^$n^^< <hfe 1 O0S^STgil$nfc7x 
rj^T&S!1i$<Z)$&ffl 1 6fH«c^^^xP7U-;i/il##:X^O^ 0 

2 0. N-[2-(3-^>if >7,)Vts~)VT^ y^xZJ^-WJy+t^'J >-6-^ 
JV]7^5K; S^-^l/^U/tf'J H[4,3-d]tfU5^>-2--f;l/)7xy-;i/; 3-(4- 

^ji/^uy tf-u F[3,2-d]tfu^^>-2--r;i/)7xy-^ ; a^^i/^u/tu H 

[3,4-d]tf U 5^>-H^)7xy-Jl/ ; 3-(6-* h^>-4-^*U y ^l/'J >-2--T 
;i/)7x/-;i/ ; S^-^E^^U /^xy [3,2-d]HU $y>-H^)7x;-Jk ; 

3-(4- ; e;1/* u y 7x u 9 J >-2--r ;V) 7 x y ; £ n & 5 fc £3fcfe 6 HiR 

2 1. Mf$0ttB8 1 3X«1 6^fSm$tlfciSi^7 : -D7U-;^##:X^©^ 
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